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II.
Experimental procedures
Synthesis of oleic acid coated-iron oxide nanoparticles (OA-IONPs)
Iron (III) acetylacetonate [Fe(acac) 3 ] (0.71 g; 2 mmol), 1,2-hexadecanediol (2.58 g; 10 mmol), oleic acid (1.69 g; 6 mmol), oleyl amine (1.61 g; 6 mmol), and benzyl ether (40 ml) were mixed together and stirred under a flow of nitrogen. The mixture was heated to 200 o C for 2 hours followed by refluxing (>300 o C) for 1 hour. The black mixture was cooled to room temperature and ethanol (50 ml) was added. The iron oxide nanoparticles were separated by an external magnet, and washed three times with ethanol to remove excess starting material. The iron oxide nanoparticles were dispersed in hexane (50 ml) and the dispersion was placed on an external magnet to remove undispersed magnetic material. The supernatant containing the nanoparticles was centrifuged at 6000 rpm to remove the non magnetic large particulates. 300 mg of OAcoated iron oxide nanoparticles dispersed in 50 ml hexane were collected (6 mg/ml). The nanoparticles had a core size of 6 nm as determined by TEM, and hydrodynamic diameter of 9.5 nm as determined by DLS.
To synthesize the cobalt ferrite nanoparticles (CFNP), cobalt acetylacetonate [Co(acac) 2 ]
and Fe(acac) 3 were reacted at 1:2 ratio under the same experimental conditions used to generate IONPs. Briefly, Fe(acac) 3 (0.71 g; 2 mmol), Co(acac) 2 (0.25 g;1 mmol), 1,2-hexadecanediol (2.87 g; 15 mmol), oleic acid (2.54 g; 9 mmol), oleyl amine (2.42 g; 9 mmol), and benzyl ether (60 ml) were mixed together and stirred under a flow of nitrogen. The mixture was heated to 200 o C for 2 hours, and then to reflux for 1 hour. Following cooling to room temperature and addition of ethanol, the CFNPs were collected on an external magnet, washed with ethanol, and resuspended in hexane. TEM images showed CFNPs with core size of 10 nm.
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Coating the IONPs with hyaluronic acid (HA) via ligand exchange
OA-IONPs (25 mg) were dissolved in toluene (15 ml) and added to a solution of HA (25 mg; 31 kDa) in water (30 ml) containing potassium hydroxide (1N; 0.5 ml). The two phase system was refluxed for 24 hours under rapid stirring to allow the mixing between the organic layer containing the NPs and the aqueous layer containing HA. The aqueous layer containing the HAcoated IONPs (HA-IONPs) was collected from a separatory funnel, and purified by ultrafiltration (MWCO 100,000) to remove the excess HA and KOH. The purified HA-IONPs were diluted with water to a final volume of 50 ml, and placed on an external magnet to remove large particulates. The hydrodynamic diameter of HA-IONPs was ~ 50-55 nm.
Synthesis of adipic dihydrazide-fluorescein isothiocyanate (ADH-FITC)
Adipic dihydrazide (0.5 g; 2.9 mmol) was dissolved in DI water (20 ml) and the pH was adjusted to 9 by dropwise addition of 0.1 N sodium hydroxide (NaOH) solution. FITC solution, prepared by sonicating FITC (0.2 g; 0.51 mmol) in 50 ml of bicarbonate/ carbonate buffer (50 mM; pH 9), was added dropwise. The mixture was stirred at room temperature for 1 hour. The desired product was precipitated by adjusting the solution's pH to ~3.7 via the dropwise addition of 1 M aqueous HCl solution. The precipitate was collected by centrifugation during which it was washed 4 times with water. The desired product was collected as a yellow solid in 86% yield following drying on a lyophilizer. EDCI (5 mg) was added and the reaction was stirred at room temperature for 3 hours during which the pH was constantly adjusted to 4.5-4.8. The pH of the reaction mixture was then brought to 7 by adding 0.1 N aqueous NaOH solution. The mixture was transferred to a dialysis bag (MWCO 3500) and dialyzed against DI water for 8 hours. Water was then evaporated on a high vacuum pump. The percentage of FITC on HA was found to be 1.7% (w/w) as determined by UV-vis (Absorbance λ=488 nm) ( Figure S1a ).
Synthesis of FITC-HA-IONPs
HA-FITC (70 mg) was dissolved in DI water (50 ml), and KOH (0.1 N; 0.5 ml) was added. OAIONPs (70 mg) dispersed in toluene (25 ml) were added to the aqueous HA solution. The mixture was refluxed for 24 hours during which the NPs transferred from the toluene organic phase to the aqueous phase indicating that OA was displaced by HA. The aqueous layer was collected on a separatory funnel, and subjected to sonication for 2 hours. The mixture was then filtered on a 0.22 µm membrane to remove large aggregates. The filtered solution was then
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purified by ultrafiltration to remove the excess HA and KOH. 55 mg of FITC-HA-IONPs, dispersed in 60 ml of water, were collected. The NPs were characterized ( Figure S1b ).
Synthesis of polyethylene glycol phosphate conjugate
PEG (1500) 
Synthesis of PEG-coated iron oxide nanoparticles
PEG-phosphate (140 mg) was dissolved in DI water (50 ml) and KOH (0.1 N, 0.5 ml) was added. OA-IONPs (70 mg) in toluene (25 ml) were added to the aqueous PEG solution. The heterogeneous mixture was refluxed for 24 hours. The aqueous layer containing the PEG-IONPs was collected from a separatory funnel, and sonicated for 2 hours. The mixture was filtered through a 0.22 µm membrane to remove large aggregates, and the filtrate was purified by ultrafiltration (MWCO 100,000). The polyacrylic acid coated iron oxide nanoparticles were prepared in a similar manner.
Colloidal Stability of the IONPs in PBS and 10% FBS containing PBS
HA-IONPs, FITC-HA-IONPs, PEG-IONPs, and Feridex were dispersed in PBS or 10% FBS containing PBS solution to a final concentration of 0.5 mg-NPs/ml. The hydrodynamic diameter and PDI were monitored over a period of 1 month during which the samples were stored at 4 o C ( Figure S4 ).
Determining the r 2 * values for the various MNPs
Five different dilutions of each MNP were prepared to a final volume of 5 ml in 15 ml-centrifuge tubes (Corning). The tubes were placed on a polystyrene tube holder. All MRI experiments were carried out on a GE 3T Signa® HDx MR scanner (GE Healthcare, Waukesha, WI). To evaluate the r 2 characteristics of the nanoparticles, the following parameters were used: Head coil, 2D fast 
Quantifying the uptake of HA-IONPs, Feridex and HA-DESPIONs by SKOV-3 ovarian cancer cell line using the Prussian blue stain.
SKOV-3 cancer cells (5 x 10 5 cells/well) were cultured in FBS-containing DMEM overnight at 37 o C and 5% CO 2 . The media was removed and nanoparticles (21, 10.5, 5.25 µg-Fe/ml, 2 ml) were added in serum free media. The cells were incubated for 18 hours after which the nanoparticles were removed, and the cells were washed with PBS (3 times). The cells were trypsinized, collected by centrifugation (2500 rpm, Figure S1 . UV-vis spectra of FITC-HA and FITC-HA-IONPs. Significant reduction in NPs uptake was observed upon co-incubation with free HA polymer. Figure S7 . 31 P-NMR of PEG-phosphate confirming the successful introduction of phosphate group onto PEG.
